Abstract
Introduction
Non-muscle cells of heart can produce marked effects on the cardiac structure and function. Among the non-muscle cell types, there is a special type of interstitial cells, called telocytes [1] [2] [3] [4] [5] . The morphology of these cells is outstanding: small oval cell body with extremely thin and long moniliform prolongations [1] , appearing as an alternation of podomeres and podoms [2] . Such [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . They seem similar, but are different from archetypal Cajal cells found in the gastrointestinal tract [1] . In view of their special morphology and difference from Cajal cells, they were named telocytes in 2010 by Popescu [1] .
cells, previously called interstitial Cajal-like cells (ICLC), were found in many tissues and organs
The current study confirmed that telocytes exist in the heart, including myocard, endocardium and epicardium [1, 4, 5, [22] [23] [24] [25] . Located between cardiomyocytes, blood capillaries and nerve endings, they appear to create a network with roles for the function and regeneration of heart [1, 4, 23, 25] 
Materials and methods

Newborn rat cardiac myocytes
We used the method as previously described in our lab [26] 
Engineered cardiac tissue construction
In order to investigate telocytes in a three-dimensional environment, we constructed engineered cardiac tissue in collagen/Matrigel scaffolds using a refined method previously described [27] . In brief, 0. 5 
Supravital methylene blue staining
We applied the supravital methylene staining method [6] . Cells 
Results
Telocytes in two-dimensional cultures
Phase contrast microscopy In primary culture of cardiomyocytes isolated from myocardial tissues, the typical telocytes were detected. They have a fusiform cell body and two long prolongations (Fig. 1A) [12] [13] [14] . Methylene blue staining showed that telocytes cultured in vitro had long and extremely thin prolongations -telopodes (Fig. 5A ). (Fig. 6A) [26] [27] [28] [29] [30] , endothelial cells known for CD34 positivity [1, 31] and fibroblasts, which may express vimentin [16] . 
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Fig. 1 Telocytes in primary culture at day 7. (A) Typical telocytes with fusiform cell body and two long prolongations (telopodes). (B) Telocytes with two or three prolongations were different from cardiac cells. Bar ϭ 50 m.
They connected neighbouring cardiac cells making a consistent beating 'syncytium' (Fig. 5B).
Telocytes in three-dimensional engineered heart tissues Histology
Conventional histological procedures revealed two type of cells in engineered heart tissue: (i) cardiac myocytes (with rod-shaped body) and nuclei (centrally located and elongated) oriented longitudinally
The typical morphological characteristics of telocytes cells include a fusiform or a triangular cell body and two or three long moniliform prolongations (telopodes
